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(57) Abstract: An interlayer film for laminated glasses which prevents a de- 
crease in TL value by lessening a coincidence effect and is highly effective 
in sound insulation in a wide temperature range. The interlayer film com- 
prises: a polyacetal resin blend which comprises a polyacetal resin having 
an average degree of polymerization of 1,000 to 3,000 and a polyacetal resin 
having an average degree of polymerization of 3,000 to 5,000 and which has 
a degree of acetalization of 60 to 85 mol% and an acetyl group content of 8 to 
30 moi%; and a plasticizer. The interlayer film, when examined for dynamic 
viscoelasticity, gives a temperature dependence of loss tangent in which the 
lowest-temperature side maximum of loss tangent appears at 30°C or lower. 



# WO 01/64598 Al l#llliBlllllllllllllll01llllllfllWll 



(57) Sid: 

¥ 3> M £ & # 1 0 0 0 - 3 0 0 0 <Otf V 7 ± * - frfitm t 

t4J 3 0 0 0 ^ 5 0 0 0 O*!l7t * - frW B £ U & L X ft 5 7 ± 9 

-/MtSi 5 6 0 - 8 5 mo l % „ 7t f ;Ht)}S 8 - 3 0 in o l % <D • 



WO 01/64598 PCT/JP01/01620 

1 

io -mz, -n<D^^^mii\z^mmtmm^nx-f3i^t>^yxit, 
iz&fr*mm-&ir$:£&}z&nT^zt£i!>, Mz-tf&mmmfD&mmmo&x? 
7>^mmv>}(D?&X7 7>mzfe<m^*>nT^z> a 

-mz. arg^te^ m&&<D&<tizj&cfcm&nikmtLT7ikzn, torn 

J I S A 4 7 0 8 T«> m 1 4> izmmr^T^t \Z, 5 0 0 H 

20 ^.^x^o^tta, 0i+icMT^-r^5tc, 2 o o ohz **>btrz>m 

mm T \* 3 -> x > 7, \Z £ 0 if b < 4£ T -r § . 

2 0 0 0Hz til^^T, J ^«t)n-r>S/7 J >X 



WO 01/64598 

PCT/JP01/01620 

2 

AROIttt, ^«5rH^ft«*6, 1 0 0 0^6 0 0 0H 2 (D|gffl 
*©*m**TL«i^. B1M) OfiTfftC^^' 

^H^fcttttWUm^tt («ftlI^=TLma 

axi) *nfcMPttnwqi* S t lx ^ fi- a»*fc*v. 



WO 01/64598 PCT/JP01/01620 

3 

\sfrVZ<D$fflmte. J I S A 4 7 0 6 tJ;5«f«»T?'T s - 3 5$ft& 

5 TTfc, 7t^-;Vft«*t6 0-8 5moU, 7-fe3^gS#8 ~ 3 

Omo 1 *Ov- Z.tlt>7±9--)Vfcmb7tt)Vmmt<DpWrifi7 5mo 

io -timzfr^tctb. f>t>^fi7z\z u£^<z)«-r*i, »?a*«jBJistv>5wa^*- 

#P§0§5 1 - 1 0 6 1 9 0-^&«fctt, 5U77fi»fiS®*&5.2 IfitiOdf 

v*. ■ . 

20 #utfx;u7**-;w£^fflS!i*>5fcs«£, 7-fe^-;^o^it*u~4T 



WO 01/64598 PCT/JPOl/01620 

4 

5 Iio^ilH Uifx;u7ir*-;i/jM (a) fttf#U fcfx;P7-fe*-;p 
fttJK CB)' #Jg-&StiT^*#Uli-^7-fear-;n(tft (c) , pJM#J 
;6>$&3£:bi*-;tf^*/B4 1 ^lgT£r>T, #y lfx;P7-fc:*-;WJg (A) tt, 
¥^1^1 0 0 0-3 0 0 0^9, #'Jlf-;i/7t^- ( II/«fJi (B) feu 
¥^S£g#3 000-5000 TM, #U K-)V7 ±2 - )V®m (A) tzi? 

io. ui;z^7t^-;n» (B) tcwmmismmz, isooh±t*d, #u 

yd-)V7K?-)V®tii (C) 7ir*-;H r fcga*6 0-8 5mo 1 7-fe^ 

5 mo i%£;±-c$o, simm oommu\z^)\i-)V7^-)vmm eo 

15 TafeSo 

h ^X5 t l/>^U 2 -x^^A^ity x- h ui^i/^^u n- 

^-n-A7*^;i-h, f h 7if 1/>^U □-Jl/^ - n - / I- h 

-jumm 8 mm&&mm2#rcmwL<Dm o 5 0 tc^tt a& § £ £ l^. 

.25 £12 <Z>*f§i?i!«> ^ < <h 1 MIZ, # U tfx;P7ir^-;W!g l 0 0 a*SS 

5 0 0£U:T<&D, 7iz*-;Wbg#6 0-8 5 mo 1 7-fe^;i/Xft 
a*8-3 0mol%, j&o, 7-fe^-;Ht:^<t7-fr5 1 ;U*ftt©^th^7 5mo 



WO 01/64598 PCTAIP01/01620 

• 5 

5 ^7;i/3-;PTO (a) LtfV \d~)V7 )Vn-)V®m (B) ieD^S^g^tt 
5 0 0£U:Ta&f^ #Uh*-;P7iz*-;M8JIM (C) 7t*-Mtm&60 
-8 5mo 1 %, 7-t3\)l/M#8 — 3 Oiiio 1 %, AO, 7-fe^ — MtfeLJ 

±j-frmmt<D&mtf7 5 mo 1 x«,.*!>&< ijb#, 7^. 

• w-KT-kf-jimm (d) R^ub^;i/T-fe^-;u«fig (e> ^^$n 
10 TfcStfUb^l^iz*-;!^ ; (F) , &mz, vjmmfre>-&v. #Utf-;u 

Tii^-;H&Jf (D) tT$V\i-.)V7-t?-)lffim (E) £<W3S£-gM«5 
OOULLTfcD, #ij fc*-;|/7-fe*-JM&J|g (F) te, 7t^-MS^6 0- 
8 5 mo 1 7-fe5^Ug*#8~3 Omo 1 jfto, 7ir^— MtMt7± 
TJVmmt<D^Wrifi7 5mo 1 %^±Tfe5CtW$l^. #Uh* 

15 ^;i/7;ui3-;u^iit (a) OT^a'^a* 5 o o~3 o o ora&o, #utf~;u- 
7;un-;n»ffi (B) ©¥^M£g#3 o 0 0-5 o 0 0T?&ZZ\t. # 

u t:-;u7-fe^-;ntsi (d) ©¥^a-&g^5 o o~3 o o ot&d, #ij t* 

. ^7-k^-;U^Ig (E) ©^l^gAS 3 0 0 0 ~ 5 0 0 0 1 $ -5 u J; 0 
20 Jg 2 ©:fcf§i3Bte. 4>£ < £ % 1 Sit, # U If =;P7-fe^-JHirjS*«l»i»* y h 



10 



20 



25 



WO 01/64598 PCT/JPOl/01620 



»10**WT«^6n*#Ulf^7-fe^-*M (A) XQf ( B ) «, ft 

±BPVAtbTtt#.icB«anftv»ii, wtttso 0-5 o'o oot>© 

sooomst, mm<Dtimwmmti3:zz.t 

«fct)#*L<fck 1 0 0 0~5 0 0 OT^S. 



WO 01/64598 PCT/JP01/01620 

7 

1000-3000 t*d, tfw-fry-tf-jvmm (b> ¥^m&m& 

3000~5000Ta5 0, i&VK-frJtZ-JVmm (A) ttfV \l-)V7± 

5 w-asnGmtf i o o o~3 o o oxD^)\i-)V7^-)vmm (a) *m^%> 

x, mz, mumx^mzu^a)^ mmmt^^<^(Dx, &t>#X7z\z 
Ltcmzfo-rn. %mwm£.-r2>o — 3\ ¥^a-&gf#3 000-50000 
#u \*=.)U7±*~-)i,m& (b) #e»ns^t>-e-^7^ffi+rBiiicD 
io mmmmKteD. &t>-&%7z\zvt£mofax n * »*a©RrJta»*Jisin*3^, 

#U £-)l'7±?-)l'®m (A) £#ue-;U7-fe*-;MBJ& (B) £(DTOS 

150 oeuiisns. 

^Ulf-^T-fe^-^SJJIg (A) t*Utr-;U-7ir^-JWIHi (B) 
15 M^gH^l 5 0 0«±lc^J:3«:ia^t>-frTffl^$tLfc#U fc*~;V7-fe* 

20 £^T,SfcVi. 

±E#ue-;i.7-b^-;u»jg (a) t#utf-;P7-t^-;Ht» (B) 

am ¥^a^s®a?a:*#pvA«kD#&n^*#uifn;u7-fe^ 
»i<o*»wrfflvs6ns7i?uif=.;u7-fe^-;.ninii (O «\ 7-t^-Mt 

^6 0~8 5mol%, 7-fe5MVSS#8^3 Omo l %, #0, 7"te*—JU 
Yb^t7-k5 1 ;US*<h©^Si-^7 5mo l %J^±-e2bSo 
#U tf=i;l'7-t^-;HtfIBtt» \Z-)V7t*-)Vl&fr£\Z=.)\,7)Vn-)VtfLft 



WO 01/64*98 PCT/JPOl/01620 

.8 ' 

7±?-)l>mm)j£ J IS K 6 7 2 8 r^u tf-;p^^~;p^ 

fcmo'simmommmmtfcZo T-tf-Mtmtfs 5moi %*mx%mm 

6 3~7 0mo 

m*m<isiK>. ^znzmmofiyxm&WLmwftmz&Tit:?, 

\Z*$n2>T& : g&m&%fr\Zfa±Ll3;teo 7tfJHi*»3 0mo IK&mAZtf 
J&&itt\s<&J-rz<D-e&&V<teW. ffSKft l 0-24mo 1 %T& 



WO 01/64598 PCT/JPOl/01620 

9 

U-h ( 3 GH) > h 'JXf 1/>^U 2 -Xf M+t/X- h (3G 

O) , hUXfl/^UnHk^n-A^yi-h (3G7) , hUx^l/> 

<, .kOfffSlXtt, 3 GH> 3 GO, 3G73IT&5. ±l2"5jmiPJ«m^-effi 

(c) t^rffifflitoa^to^tUTtt, #u fcfx;u7-fe^-;u»jjg (c) <hb 

T#'J lfnjU^?7-;WttJIB*fflU. pIH^JtLT3GH, 3GORtf3G7fr' 

15 jtsn&v^ # i Jhfx;u7"fe^-;w«jit (c) 1 0 o.mji*ic#bT, *imm 
3 o~7 oasa5T»-5n<hdt»*Hri. 3 ommu*mr&zt: #u t:-;u 

20 mi <D*mm<D&t>-&%7zmt>mmiz, mmmi 0 ommmz$v x-jut 
±*-)\s®m (c) 8afi^$^t7c^©#o^^ sowers. 5 

3 0t£(T-C*5. 

25 ft*, JHlO*»Mte:*ViT, #JDjjSltJa, J IS K 2 2 6 9 rjRiftRQC 
t»**j»bt#6n5*a!* 1 5 0 < C^±»Cjn^L7t^, 1 0~3 OroD^H 



WO 01/64598 PCT/JPOl/01620 

10 

aft***-*-*, n^, mv&wi&wzg, ^<Dmm£»im.M£<Dmm&tf± 

10 x-K fh7Xfl/>^ij3-;i'^-ii-A^;x-^^^spi:i9itf 

tt. o o 9 c&±r2m\B\mm.ftW'tz'<--#&mz&\,*T. m 

ditCcko T&flrTS d £ 75: < , *^MTT?© jtf 7^«©m*«^i; 
*«©-&fc-fr#7*fk Rtf, 7n>h^7^©xy^»«»ffl*taEff Ditto 



WO 01/64598 PCT/JP01/01620 

11 

ft £ *rr s §i \z it&^TF pi*&&# t & s o 
%2<D*5£wvm^*>tiz-#v ¥-fr7±?-)v®mtLTi,m\zm.fezn-r\ 

v?- 2 -X^;W\^-tfVX-b (3 GO) , rh7lfl/>^'Jn-;Vi;-2- 
15 X^U^-tJ-yx-h (4 GO) > h'Jlfl/>^'j3-^-n-^;i 
- h (3G7) , Th7lfW>^'j3-^-n-A^;i-h (4G7) 

izmMnnz, z.n*>uft<D»!MMZ:m^z>t. m^&mtmtLtsitzfcibizu, 
umtkMz&^Tiz. wme. mm&\zmifi;m&Ti$mznufr'Dtz^M-&&± 

20 tlTt>ctVi 0 

±i2"5IM^J0^Jin*«#{c^$n75:V^t, #ij ¥-)\,7t?-)i®mi 0 0 
fiSSBKlttU Pim^J3 0~7 0«l;gBT&3C:<h#$?£LV>. 3 oa*^*^ 



WO 01/64598 PCT/JPOl/01620 

12 

m&m-t. -mz, z.<Dtt&&*k-rfemus -e©*m©#7x*&£i&& (t 

io- #©#«gT, ®*<Dm<DTg%Mj£?zzLtte#%\zmm'v&-2it. mm?zwi 
h&m<DT g^an^-rnjick^^, &sa©sfjig, •^^©M^fc-e-Tfciu # 
*WT*TWW©fMT#£fe.i;, »©fcai£bfc*ji©Tg.«j6»£fc 

15 OtanMm, il©^il^e. : &^OTg^J,«'bn-5C:<i:*t2|gj 0 ^ 0 
Ji#+*%>*S)fcv>Ji©#tt**#u £ ©M^* 3 Or&TT £tl&, 

25 ##3. t and \tm.mzMhXM±U : &^to Z.<D t a n 6 ©**«#;*?"» 
STtt, &Jf#©#JI© t a n tf WftJWersJlt^T?*^^©^ -&A;Wf^ 



WO 01/64598 PCT/JPOl/01620 

13 

&&&s ioHz'*tj?ii:m>6ns. 

=;u7-fe^-;u«fj» t ©ig#»tt©# o 5 o tott^* cl * tn. 

@*.5<2:x #U K^T-fe^-^ffitRrfflSltcffiflSttdJAjfTJi^VJ©^ 
»£©*»9§©#fctf#9;*ffl*|!M*tt, 'J»5:<tfell*t, #»Jt?^;U7-fe 

©US* L U3»*j&t« 6 nr, MtttB #3te£T? ttfc tr> 0 

»2©*56W©«&t>«^7Xffl + WIRt4, ^<tt>ll*«, ¥^S£&15 
15 0 Ofi*±, 7-k^-;KbfE6 0~8 5 mo 1 7^1/118-3 Omo 1 %, 
fr-D, 7±2-Mtmt7 J t^)immt<D&Wr7 5m o 1 %&±©#U t*-;|/T 

fc*L * 2 ©#»££**** #U tf-;U7-k^-;i/8TJi©^^©ai^fe« 
»l©*5B9iK:*W-5%)©a:^filT*<5. 
20 ±E¥^1^*#1 5 0 O^t^St, jl^£fg#3fc#T&<, $&, «tt 

±B7-fe^— ;Wbft«*6 Omo 1 TO3Bfc©ffi»tt*J«D, 
d©Ji©^9^l6^a*«:T*«6-f» ttft*©tt*tttttttil±LttV>. 7 

25 <tt, 6 3~7 Omo 1 

±f27"fc^Jl/Sfi*«8mo 1X*»*T?*S£> SIMM t ©*§&£## D , j|© 

Efc*#*L<ffiTr*©T?#*L<fc^. cfcD$F*L<tt, 10-24mo 
1 



WO 01/64598 PCT/JPOl/01620 

14 

<nm*i>^ -zimmtottmmz&wtz. cnzv^m*? smo 1 x^n-pt 

5 3-;W»JB (A) »WUK=^7^3-^#J« (B) W»*nTS:«#UK 

=^r^3-;wj»j:o#6n*#ue=;P7«fe^-;u«fj» (c) , aoffc, pj 

(B) fciOTOa^«J6tt5 0 0K±1?*t), * U *-)V7lL*-)Vm& (C) 
tt, 7-fe*-;Wb&#6 0-8 5mo 1 X,.Tt^«i*J8-3-0mo 1 

■^•#Ulf-;w7-fe4r-;u»j|g (D) R^*utf-;P7-fe^-;p»j» (e) #jg 

*s*iTfc*#u \z=ijv7±*-frmm (f) , ti;i:, rotsi^m, #y 

. tf-;U7-fe^-;i/«Jjg (D) t^u fc?-;b7-fe*-;MSfj§ (e) t©ff^a-&* 
fttt5 0 0£U:-e&^ ^Utf=^7-fe^-;H»|| (F) » % 
15 6 0~8 5mo l%, Tt^Si^S-S Omo 1 %, ^O, 7^-Mtm 
£7±?-)\,mmt<D&Wr&7 5mo 1 %^±Ta&5 C fcfc*tff* U>. 

09 *K, J is k 6 7 2 6 r#utfr.;u7;P3-;v^^j \zm^xm 

20 ±fB^Ub*-^7ir^-;U^i (C) ^5^1^$ft§#ij t '-;v 
. 7;m-;M8fjfi (a) (B) *m&i£1tTi*Z#V-\*=Lj\,7frn-JVmm& 

s#s*u 4?uk*-;i/7-fe^-;wjji (f) tt»^*^a#«*^-r«#u tr 
-;u7^^-;w»ig (d) (e) si^^tiisns. ^rnfea^sT 

*5a£ft2l«5 0 0£Unf*S. 

^^is]±t5. aM«tfi^«rjgtt<D4iic, a6ft©^*mt#A£u - 



WO 01/64598 PCT/JPOl/01620 

15 

$&2<d*%b%\z&^t, *'Jb-;i.7J^-;Hiii (A) <h#'J M-frTt? 
-JUSTJi (D) tO^1^5 0 0~3 0 0 0.Ti5D, #U \f.-)V7)Vn- 
)Vmm (B) £#Utf:^)l/7-ti*-;M§tJ|g (E) tW1^3 0 0 0~5 
0 0 0"T?& Slit #03:1^. 
10 ¥-i%n&m& 5OO~3OOO0>$U tf — JW»Jfi (A) U tf 

— ;w7-t^— juufjB (d) ^^sctfcto, &s nacres ©«MW4#t$a* 

^■to-&^7^fl/TOiBflf»tt3^Stot<&V». 3 0 0 0^M5i, ffi 

3 0 0 0-5 0 0 OO^iJ tf=;U7;i/3-;H»J| (B) Xtt#U 

i£=;i/7-fe*-;MflB (E) t±B#»fta^-r*i:fcfc«kD. 

20 5 0 0 ozmzzt, mmBftv&T&wmmtisiofr&LKtei,*. 

(D) (c^b^u ifn;P7;W3-;n»JB (b) xtt#u.ex;w7-fe^-;n»ffi 

(E) £5~3 01i%l^tS^<!:^tb^„ 5lI%*iTc&5t, 

osa*H:8e)^*L<&<, 3oii%$i^t, s^osaxtAtK^ncicAs 

7-te*-;Wfcgte5 Omo 1 9S£4±-C»SCfc36«»*bV>. 
5 Omo 1 %*m~T2h%t, Blffl»JtCDffi»tt*«A<*<, ^fc-frtf^fcbfc 



10 



15 



20 



25 



W0 01/64598 PCT/JPOl/01620 

02* (i to) , 7>nz>*-zrmm (ato) , 7 j^-^af-^ 
mm (Azoj ^t^^e >n5o ctHo±mm<mm^<D^m^ #ut*- 
;i/Tir^-;wjiii o oa«gg{^bT. o. i3~3. ommuT%%c.t& 
»*Lvi 0 o. i 3 assure ast, h^atajKx cft^t 

ft&fem. wutm±nu mmijmmm. Rwmmu m&m^®. -st^tx 
^^^miz-^mizm^^nT^^^m(Dmmi<Dimx\t2mu±i)m't 

« r^if> Pj , r«K>3 2oj, r^f>3 2 6j, r^f>3 2 



WO 01/64598 PCT/JP01/01620 

17 

mzte. Tuom&vmmm (x) r# cy) sjasrs. 

srjiggi (x) • • - ^ut:-;p7-fe^-;K»ji (xd i oommut. *im 

io JW (X2) 4 osagUfrfc-gtrfc®. 

(y) • - • #u \z-)]/7-t*-Ai8m (yd i oomss&t, njm 
M (Y2) 5 o«Mt*«grtft>©. 

±ffi»ji§M (x) /mmm m <D&5izmmLfti&m. mmm (xo /*» 
r (y) /atm cx) <D£o\z3m*mmvfr®%imtfmtf£>ft%. it, * 

15 JgjR (X) /*Mt (Y) /8fJgM (X) /mm (X) ©4JMH6£UTfeJ: . 

z.nzammjjmz&MT'&t), mmm (x> t^ngm m 
#utr=.-;i/7-t^-;w(MB (xd kxwj \z-fr7-t9-)vmn (yi.) »n 

20 (Y2) fCO^Tfc, H-T$ott)J;<, S&oTHTfe 

mmm (x) ^wjsjk (y) t©M«j«ic*^T; mmm (x) /«f 
jbir (y) <nfrw\z#vjLz?-)),7j)\,&&mm2iizz£*>*imv&2> a mz. 
a:, s^st (x) /arm m /#ux^x^7^;wa/#*k (x) , am 

K (X) /afJgH (Y) /a«lt (X) /*UXX7-;P7W^A/*JB« (X) 
25 ^0.*fiJ&T**. 

$ i 2 (D^&wo&ttjSvzm^mmommz&t Lxtemzmfets 
n-r\ mx.\*> &m&*n*nm*\z&&\stc<D%z\nz&tf7x&<Dm£.mm 



10 



15 



20 



25 



WO 01/64598 PCT/JPOl/01620 

. 18 

^t)^77^flItLT©I^50. 3-1. 6mm^SU^ ^ 
1^7^, ^Af9^5X, iAOS^7X, ®®®&tiLXzrZ. «fi 

z\th*<. )A^ummm\z^Tmtirzm^ 

^2©$HifcJ:5^t^7^ffl*r4IM^t^77©ffili:UTtt# 



WO 01/64598 PCT/JP01/01620 

aTfc**«*IHIfT*»«*35fc»»fcRiif *SI9m unsold 
5 <HMM 1 > 

. wi^2ooo©pvai:, ¥-mm-&mw3 5 0 o©p v 

3. 6 mo 1 %, T-fe^;PS**U 4. 3 mo 1 %©^'J e-^y^^-^ll 

10 Thux^v>^un-ji/i?-2-x^;uA^yx-h o go). 6 0 as 

5 Ot:, 3 0#Fb1:/1'XJ&?£LTJ?^0. 7mm©®flg|g££#fc 0 #e»n^J|g 
&t>1*fi 5 7sm<£m&$:— 53**3 O 0 mmTcbSiE^©^^- 3 mm©? o- 
7kPaOl^T2 0^F«bm UJ^Il0!)^S9 0X;<D*-7>\Z& 

^^-e^--h^w-^4 3 "ejE^i. 2 mp a, j&gi 3 sr-e&jEJtu M' 

20 

<mi&M2> 

$><E>frCtb. W-2m.tig.tf 2 O O OOP VAiC^S-&^3 5 0 OOP VA 
^3 01i^Lfc. d©^$n7tPVA«fcO, y^^-Mb^6 3. 3 
mo 1 %, 7-fe?;US**U 4. 3 mo 1 b*x;^^7-;^IM$-&^ 

<HJS^3> 

SSfrCiO, TOa-&^2 4 0 0©PVA£¥i3fi£«>*4 2 0 0C9PVA 
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§3 011%!^, d®E££nfcPVA<kD, ^7-M^6 3. 3 
mo 1 YttMHklfil 4. 4 mo 1 U 

5 

<Jt«5«l> 

¥%««3fl*2 0 0 0©PVAJ:0; ^5-;Wfc*3ftt6 3. 7moU, 7 
t^Hi*!i4. 3mo 1 %0Ji?iJ fr j^^-MJ&^ifc, com 

10 g!Lfc 0 

<Jtfc«2> 

™***3 5 0 OCDPVActD, ^5-;Wb**t6 3. 9moll 7 
<Jt«5«3> 

&£^DJ£>, ¥^S-&^2 0 0 0©PVAI:^i^2 8 0 0CPVA 

20 £3 o.m&%m&Lrz. d©^$nfePVA^o> ^^-;Hb^6 4. 1 

mo 1 %, 7^?JHiAU 4. 4mo 1 *0#U fc?^;i> 7^ 5 -;Utf K 
25 <J*tfcfc|4> 

&£>frC«D, ¥^a^^S2 8 0 OOPVAII?^1^3 5 0 OOP VA 
S3 01i%I^tfe o dCDjg-g-^ftfcp VA£D, ^f5-;WW*t6 4. 4 
mo IX, 7t^Hi^l4. 3mo lXO*Ulf=;U^7-^ttHi*-&j« 
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<WJ5> 

abe.^u«e>, s t*BM'&&ifi2 o o 0(dpva(c^i^3 soowpva 

moll 9 mo 1 U fc*-;^?5-;U$fif £<£f£L 

10 . <Jttfc09 6> 

* ea> u©, y-natt&ifi 5 o o © p vacwi^4*» 2 o o o o p v a& 

5 0IIS%^^L7to H©S^snfcPVAJ:D, ^7-^W6 3. 5m 
o 1 %, 7-fe^**««l 4. 4 mo 1 X©#U If^y^-jPttftfc'&jfc 

15 ##^;*£fEgtLfco 

HJ&fcl 1 ~ 3 Rtf JfcSfcfll 1-6 Tf^fi L^^t»1t^^7 > ffl4 i r«SrX'&t)-&^ 

7C. 

20 

(1) ^fcrtttf 7*E*HIK©JgMMt 
7O-f7^-CFT5 0 0) ICTHJ6U SNKfcfrofc. ' 

25 K*te#£#TttV*t>©£x£ffittUfc. 

(2) 5 X©**ttll 

Ma G2 1 - 0 0 5D) fc^DJlDSL, *i^6#5n*S»4*tt«»«-f 
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>^*>Z7>7 oj*>zm> xg-8 1) fcT««L, mmwm 

HP- 3 5 8 2AA) fcT**rl,fc. C 5 L T» 6 ****** t fl 
^^tO^MItfcOlfctfrSliffe***^^^ jkojs^k:^^ j,^ 

(3) fiftgtt - *CDftl 
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*0, ^O, TLIOftmS<, *^«ft*fc*V>Tftftfcft*ttfcfc;|r 
(ft (A) ©f^S) 

#U--'=^«-;H»JPI (^M-;MbA-6 8. 9molX, TWWfe 
2-i^K4U-;i-b (3 GO.) £3 9m*&» («fjg 1 0 OSSgBfctf 

*«CJ:Dl5 0t;T?3 0»llim&; CoLTJP^O. 2mm0| (A) « 
fEftLfc. 

(ft (B) ©fftR) 

ft (B) fc> *&#6*Wft#ft#l 7 0 0©#U e-^r^a— (&T\ 
PVA) Sffl^T, ^7-Wb*3jt6 4. 5mo 1 7tfMA#14. 
3mo 1 *©PVB#JB*^«Lfc. IWcPVBfil 0 OftftftfctfU 
PTffifflliL-T3GO*-6 OSftftftAUsfc. ^ne^&5^»i/D-;n ? 

£. £5VTm*0. 4mmOi (B) fcfpftLfc. dn^^lgi TJJS8j 

±E©J;5fc*Sttfcft (A) Xtfft (B) * % ^SUs&tfJJI ( A ) /ft 
(B) /ft (A) fcfcScfcSfcftfaT, 3ft*Mft&*&. »S*lfc«ftftjO»S 

Jfc^T, + Hftfc*n*ftia#3.0 0mm©IE;fr»T?, J1^3mm©7D- 
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2^A*l, 2. 7kPa0K$Il?2O^fMLm HftftttO&<9bt: 

»*LfcU-> K-f )k^^r- V iP V-zT^-vmt! 1 2 kg/cm 2 , 

5 3 5*CT?*&JE*U aWJi^to'&^f^^S^ltUfc. 

<HJ60J5> 

a (A) , (B) (DWmz, BriiibTb'Jx?l/>^ijn-ji,i7-n-A 

10 A (B) ©tfWc^S'&ga* 2 0 0 OOPVASIV^'J If-Jl/^^- 
;H»JBfcfcfl!U 3 G 7 ©gstjngfcl&fc 5 8M«^<htfe, Z n S 4 

<§H»J6> 

15 1 (A) , (B) OftWz, ITt h 7lf I/>^'J n-JPj; - 2 - " 

if;K+t;x-h (4 go) je (a) ©feag©®, ^'jt^y 

20 <||»J7> 

1 (A) (B) Oftmz. *jm.Mtl,TTb73L^P>zn)n-)l>i;-n- 
A^yx-h (4G7) &m^1t. M (A) ©fe§J©l&, #>Jk*-;u:/^- 
;U»JIS'v04G7&ljn8Bi&£4 OMWibfc.-J, 1(B) ©f^C^M 
£&#2 0 0 0©P VASffl^fc^'J lfzjW7-;H»!ISttffll/, 4G7© 
25 gsfflffiSt&S 5M»£Lfc. ^ne>^^H»j4<h^tLT^t)it^^^ 

8 > 

M (A) , (B) Off*S0. 4mmtU MttJ$&/i (A) /Jf (B) © 
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<mmM9> 

m (A) ®***0. 2mm, Jf (B) ©f^O. ImmtU ftM** 
5 * (A) /M (B) (A) /» (B) /m (A) OSItUft. 

<wtmi> 

« (A) , (B) Off«fcWMI4:LT3GH««UBU*:Ci£ Wtt ||j |# , 4 
<J±»J 8 > 

M (B) ©fMfc, TO»fcLT3GH*)B^ *0»Mft*4OSMU: 



15 



20 



25 



»6nfc^W 7 ^*6, 4g2 0mm, *S 1 5 Omm0fflHKfc«D*D, 

(»«tt»tt©«!ij£) 

maim*, whuy^aa, ■*«rPttiiftat«RSA-n«Av» 

feo «JI#£ 1 0 X l 6 c m©S»l:t>y g dtltS!J^»= l 0 

«*««Mtt-S0T:~+i0 0t, JHKItt-at/min. fcT**L 
fc 0 
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(G") cnsoitTftss^iEft (tana) t&sijtbfc. mz, #e> 

5 

(HJRttttft) 

10 

(WMlistK) 

5 0t, 9 5XRHICtt£$n^fl&fifi(tlC49liattS-r 

15 . 
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<mmmio> 
(m (a) <d&w 

S= 0. 9mol%> £TFPVB) ilMtlThUxf l/>ifij3^y- 
2-x3Mi/'\*-tf-yx-h (3 GO) £3 9MSB£t o oiiasi:^ 

&mz&V) 1 5 CCT3 O-SHTO^bfc. £5bTII#.0. 2mm(D| (A) $ 
. (Jgl (B) (Djfcm) 

$>^Ctb^M^^2 tf-;i,T;i/n>-;p (&t, pva) i 

o oaag&fc:, ¥*3fi£-&a*3 5oo©pva§2 5mm&m&bt£ a zvm-s 

3ft£PVA£fflV*T, ^7-JH^6 4. 5mol%, 7-fe3MHfcga*l 
4. 3mo 1 %©PVBmig^^Ufc. #S>tlfcP VB^MIl 0 OligSCM 

;UT3fc#lc2Ii&U ^^©m^s^yvx^«i(ciD 15 Ot3T3 o^n« 

&Lfc. £5LTJP*0. 4mmOi (B) £f£igbfc, 3=fc, ^tl?>«Jjjgi: nl 

±&<D£-5izmt>nrzm (a) ( B ) mmmm&m (a) ./« 

(B) /M (A) fc&SJ^tCfitaT. 3l4T^m^f#fco 
&V>-C, ^F^I^^^-n^nia^S 0 OmmCDIE^l?, J9^3mm<7)7P- 

If^Xfts 2. 7 kP a© Jl^gT 2 0^1^ Lfc^ K^S©^^90 < C 

F-fy^fc; fr^X*- b 2 U-7*TS.tl 1 2 kg/cm 2 . 
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<mmm n> 

1 (A) , (B) (Dftmz, pJ2I^J<i:tThUX^^>^ij3]-;^-ii-A 
y^yx-h (3G7) S/SV^'jl (B) ft$£m<DWitia®%iZ 5 SMAtttLtc 

5 zt&mtmmmi o tmmzv-c&bKXvzzft&Ltz. 
<mmm 1 2 > 

¥^m^m.iA2 oooopvaio osa^jc, y-nM&m&s 0 o®pva 

10 5molX, T-t^Mt&tfl 4. 3mo 1 %©P VB^J|g££-j5£L£:. ££>P 
VBtSl^f^Tl (B) $^L7S:^i:^fill»Jl 0 <^:|!3^aM;:l✓T'&fr1*• 
:ff:7X£fPS^Lfc. 

<H»J 1 3 > 

.15 ?^i^gdU,7 0 O0PVA1 0 0M*gI5lC, ^IW3 5 0 0OPV 

4. 5mo 1 %, T-fe^Wfc^** 1 4 . 3mo. i %OP VB^Hi^^Lfc. £ 
©PVBfJg^ffi^TI (B) &J&J&LfcZ\£&>M*mffiMl OtmU\ZLX^ 

20 

<mm\i 4> 

jf (A) Ctt, PVB8ME (^^y~Mtm=6 5. 9mol%, 7±^Mt 
S=0. 9moU) fcTO*8£LT» fh7Xfl/>^ij3-J^-2-X5 1 
M+ii-;i-h (4GO) &4 0SM l 0 OlMt^bt) Sfe&nL 
25 fc»ISfflt€ffl^fe. 

Jl (B) \Z\Z, ^m^mifi2 300OPVA10 OfiSSU::, 
4 0 0 0<OP VA*4 2«*«a-&UT#6nfeP VA*ffl^fcPVB*JB C/ 
5^— JMbSE=5 7. 3mo 1 %, T-fe^;Wt;g=2 0. Omo 1 %) (dBjM^J 
£LT4GO£6 OfiM*lnLfc»JMfcfflV>fc. iin66WH H»J 1 0 
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<nmm is> 

M (A) fctt, PVB«fi.(^5-;i/ft«=6 8. 9mol%, T±?Mk 
5 &=0. 9mol%) flPll^ltl,T, fh7X5 : l/>^'j3-;^-n-^ 

*yx-h (4G7) £4oa*g& mmioommmzMLx) mrnvrcmm 

M (B) ICtt&®ttJWI&ftV*fe. ¥^**tl 7 0 0OPVA^6^b 
£PVB#iI§ ;Wb*«6 4. 5moll 7t?M«*14. 3m 

10 . o 1 %) l'O OSagBfc*fU 741MA<4 0 0 0©PVA^e.^tfcPV 
B8ffli£ (y^7-;Kb^= 6 4. 5mol%, 7t^HkI=14. 3 mo 
1%) 4 2lf^bfc, ^©m^nfePVB^JUt, "5IM^JtLT4G7 

15 

<H«J16> 

® (B) Ctt^O»J|gK*ffl^fc. 1 2 0 OCDPVAfr££-/&L 

&PVB&JJg (^9— ;Wb*-6 4. 5mol%> 7t?MS=14. 3m 
o 1 %) 10 0fi4g8te:ttU ¥*3S£-ga*3 5 0 OCPVA^S^l&PV 
20 BSfJlfc C/^-;H^=6 4. 5mol%, 7tfM*=14. 3 mo 
1%) lOOaSSK^LTt. ^O^^tlfcPVBf^C, vimM£LT3G 

q&6osssb win o omssstc^b) *aou ®mm*ftmbit. 

25 <lt®5^J9>. 

s (a) (b) \zmua-rz-5immthT3 ghs«^, i (b) c, *f 

^a-a-^dU 7 0 0(DPVAfrt>^f&Ltc. 7^7-)lfcmtf6 4. 5mol%, 
Tir^JWbSAU 4. 3mo 1 %OP VBtflBSJBUfc MffiM 1 0 
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<jfc*m i o > 

m (a) -Ram (b) \mm-%*imntLx3Gu*m\<\ m (b) \z, 

i$n&&&3 5 0 0©P VA^e^tfe 4 ^7-;Hb^S6 4. 5mo 1 
5 T^JHtmn 4. 3mo l%OPVBM$lUfci,t^ll §H»j 1 0 
t mm \Z L X&t>1£X? X £f£|Sl L fc. 

1 (A) &tfJi (B) t^in-rSpjm^JtLTDHA^ffiV^ JI (A) ^(DpJ 

io mmvmm&ttiomm&tL. m cb) icm^pvB&jiiitLT, 

-;KbS*«57. 3rao 1 TttMkmfil.Z. Omo 1 %CDP VB&jjg£ 
<Jtt£0!ll2> 

15 m (a) &yrg (b) \zmiwtz>»iw.mtLTZGii*m\<\ m cb) ^ y 
^m^m^i 7oo©pvaio oasfuic, ^m^mifii 9 ooopva^ 
. 4 2«*gi5^bT#f>nfcPVA^^fce: < h^« > njsm 0 tmmzb 

20 <ifc|fitfi|13> 

/I (B) fC, ^Slflll 4T&/HLfcJl (A) ©PVB^fflgl 0 Ofi*S&l;:*fU 
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